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WHY Y0U CHANGE
GRARS ON HILL -

Expert hxplainn \\'hy You
Should Give Engine o Fair
Chanee,

\l

By W, CLIFFORD BROKAW,

Perhape you have wondered why It
Was necemsary to change speed gears on
& Wik It may be you have thought It a
Ussless ctustom and have tried to take
the hilla on high, regardless of what it
dosa to your motor. If so, pauss long

© . ehough to learn the why of speed goars

on the ¢ar and the reason why second,

or even fAirst, spend In neocessary in hill
elimbing, It may save you fuel and up-
keep charges

It automohiles were driven entirely sn
fmeoth and level roads at an even spesd
thare would be no nead of A gear cases;
all that would be needed would be =
clutch to conneot and disconnect the en- |
mine from the road wheeln, No other
device would bhe needed to meet the con«
t stralght roands, where
#peed s posaible and desirable: but for
mandy roads or steep hills If thare were
no change mpeed gears it would be nec-
efmary to have a very high power engine
under the hood and the maximum of
such power would only be used at rare
intervals, At all other times the motor
would be very wasteful in eperation,

A gasolane englhs doess not aperate
eMclently nt low speod : 1o got economical
pawer it must be run st comparatively
high wspred On n heanvy grads or o
#andy road it Is not epeed but power
that (8 needed and If the engine doem
not develop it under the alowed down
eondiflons of the grads or heavy road
It tollows that the motor must be sp
#4 up and run al high epeed. The only
Way to accomplish this is to introduce
& davice which wiil parmit the engine to
run at normally high spesd to develop
the power and to transmit this power to
the road wheals at & lower spesd. This
aﬂm is called the transmission gear-

This gearset (s merely an arrange-
ment of gears on parailel shafts which
permita a selective meshing at varying
ration, so that without decreasing the
ongine spesd & lower speed ls transmit-
ted to the drive shaft. Mowt persons are
familiar with the principla of reducing
speed by gearg in machinery, The gear-
¥at usually l= arranged for three speeds,
low, intermedinte and high rorward, as
well as reverse,
I known also an the direct drive, which

means that the propaller shaft, leading |

from the transmisslion camse to the rear
axle, 1a directly connected to the engine
shaft and makes the same number of
revolutions.

The Intermedlats wspsed gear will
probably glve about two revolutions of
the motor ghaft to one of the propeller |
shaft, whila the low speed ratlo is three
or three and one-half to one. The re-
Verse gear Is usualiy a trifle slower, or
sbout four to one. ‘These fgures will |
Vary In different cars, but are approx-
Imately correct.

Begldes the transmission gear reduc-
tlon there Is a reduction at the rear

axle. through the differentinl gears,
ranging from 28— to B—1, with the
usual figure not far from 4% —1; that |s,

the propeiler shaft makes four and ons-
half revolutions to cach one revolution
of axle and road wheels,

Probably it will give soma {dea of how

the power is Increased by clanging to a
lower speed it wo take as an exampls a
tar with & four cylindar engine, with
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1-;{ {I wen on hilgh epeed gear, for each
e feet of travel on the ground (he

-ru ne «h'i will make four and one-
half revolutlons, and as thers are two !
power (inpulses Lo énch shaft revoelution
of n four eyhndor ongine, thore will ba
nipe power impulsen, or one per foot, |

Changing to the Intermediate speed |
gear and assuming that its reduction s
1% to 1, In addition 1o the 44 redues
tion at the differential. a total of 8-—1,
there will be sixteen power Impuises for
each nine feet of travel, or nearly two
per foot. This ahould make it clear
that by shifting the gears and increas-
Ing the number of power Impulses we
have nearly doubled the pulllng force
exarted.

On the low speed goar, with a reduo-
tion ratle of 3.2 and the 44 reduction of
| the rear axle, a total ratlo of 14% to 1
| ln obtained, which givea 1% power Im-
pulses for emch 9 feet, or more than 8
per foot,

With a 12 eylinder motor there are six
power impulsea for each revolution ef
the ernnk ahaft, Wnd with 28 inch tires
there would be approximatsly 9% feet
of travel per revolution. With a 4%
tatlo on the differential, ‘on high speed
gear we would get 27 power impulses
!for 91 feet of travel, or abouf 3 per
foot; on Intermediate speed goar thare
would ba 48 power impulses, or & per
foot, and on low speod gear 87 power
Impulses or 10 per foot. This doss not
necessarily mean that a 13 eylinder mo-
tor s more powarful than a 4 eylinder:
that depends on other thinga, and the

2 explonk might develop much less
power than the four. But the comparpa~
tive pullihg powar of the severnl gears
I I8 the same, no matier how many erlin-

ders thera are.

It should be plain from this that In
climbing a hill where the grade Is so

steep that the motor cannot make |t on

high epeod gear with one power impulse
| por foot of travel, It is possibls to change |
to Intermediste and procure two power |
Impulssa, or to low spesad and get threa

Gradea umually -are overestimatod. Wa !
often hear persons speak of 30 par cent.
grade, when It Is doubtful If they ever
have seen & road with that grade—16
per cent. seems to be about the 1imit
hereabout. Tha reason for oversstimat-
ing bills ls that in looking up a grade
the distance appears to bs much less
than it ia really ; we seam to see a great
rise In a short distance and of course
concealve of a steen grads, If the eye
proporly judged distance with helght we
would know that perhaps it was but a
gentle alope.

When golng down one grade and
about to start up another, {nvariably |
the one ahead seems to be very stesp, |
bacause heréa we have even a xrenur|
ungle of obsarvation. 1t is |ike estimating '
| tha helght of wnvea at sen. The w mr--
customed eye, when the ship’s bow goos
| over the crest of & wave, sees Lhe maat |

tops apparentily on a level with ths next |
| wave, and al once calls the wave 100
fest high, becauss It Is compared with
the helght of the mast. The angle of'
the mast was wholly neglected.

Sometimea when touring the motor
appeary to be pulling finely on an appar-
ently steep hill, while at other timea the
| opposita Is true and the motor labors on [
| what we think a slight rise. The rea-
won les in wrong estimate In each case. |
! The eye has led us to jump at a conclu-
| wlon by observing the grade at m wrong |
Ankle. |
|  To test out Wiy eye nu to grades T have
been neasuring some of them recently,

with the following resul! :
West Drive In Central Park, just ha-
low Hi.ilh sireet, going north, 43 per

| sent: going mum, 6% por cent.

Viaduct on 155th stroet, west of Cen-
tral Bridge, ll 5% per cant, while the
slight hill at'the wust end of the via-|
duct {2 10 per cent.

Tha weil known Fort George hill, the

th 30 inelr tires and Y

L “Listen, Lester’”—Here Is “Some Car."

Harry L. Cort. co-author with George E. Stoddard of the musiesl
show “Listen, Lester,”

s shown here with two of his friends, giving the

reader some idea of the rvvtlun is in his latest Premier.
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j‘JOHN N. WILLYS WILL

INCREASE OUTPUT

' Outlines Big Plans {n Annual

Report and Predicts Rec-
ord Demand.

In his annual report to tha stock-
holderm John N. Willys, preaident of
tha Willya Overland Company, Aan-
nounces a mnew manufacturing plan
which calls for a production expansion

In Tolodo to 176,000 carsm during 1918,
This will mean nn increass of 25 per
¢ent. over the company’'s best year,

“In proportion to the supply the de-
mand for ocars” Mr. Willy saym, “was

esane of po many hill cllmbing tosta, s
about 13 per cent.

Probably one of the steepest hilla In
the city Is a little streteh of 187th

to shift gears handily and then give tha
engine a chanece. It will tend for longer
iife for the power plant, and the minute
or s0 longer spent on the hill will not

nirest from Broadway to Wadsworth | make much difference in time of reach-

avenua, whers the grade |s 15 per cant.

| Ing our destination.

In fAguring the pencentage of a grade
it should be remembered that 100 feet

riss in 100 feet horisontal distance gives
an angle of 46 degrees, but it s a 100
per cent. grade.

Whila wae are llkely to overestimate
graden, oare should be had that wes do
not oversstimate the pulling power of
the sngine on grades. One should learn

SPECIAL EMOWING OF TIATA

Morton W. 8Smith Company havs baan
fortunate in obtaining & limited number
of the well Xknown Fiat cars. Latest tour-
ing models for Immediata dellvary are now
on exhibiflon at thelr salesrgoms, 15 YWest
Forty-fourth mreet.

There is a tradition it the
automobile business
almost as old as the in-
dustry itself: let a man
drive a National one
hundred miles and he will
drive none but a National
from that day on.

The AR Degler
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POERTNER MOTOR CAR CO,, Inc.

Broadway at 56th ,St.

probably never greater than to-day. The
outloek for the farm and tractor indus-
tries was never brighter.,™

Mr. WHiys's report 1s an Impresaive

disclostire of the strength and the flex!-
bility of tha Willys Overland plant and
organimiation, Tha 1618 business was
10 per cent, greater than [n 1017, the
best previous year in the company's
history. While the groas profita for |
1018 totalled $11.510,645, neceasary -lo-l
ductions for reservea for depreciation,
replacemant of tools, equipment, &eo.,
und obmolete parts and materialn h-us
n nat Income for the year of $5.686,254.
This showing Is connidered excellemt in |
view of the radleal factory adjustinents
from A pence Lo an B0 per eent warl
basis and nn equally radical readjust-
ment after « rmistico (o A peacs basis, l

All passenger car production ceasad
on November 1, W18, On the day that |
the armistice was signed the company
had on hand $75.000,000 of Government
business, of whicrh 43 par cent. wan
completed, The company had determined
to shapa ita 1018 programme to the
winning of the war and a wide varisty
of Government coniracts was acceptad.
In the production of gun carriages alone
the Toledo plant remched a dally pro-
duction greater than the combined gun
carriage works in ce. By am-
ber 31 the company would have bean
on a 100 per cent, war basls,

T

“By January 2,
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Mr. Willys reports, [

“or within less than fifty days after
the stop work instructions on war con-
trivcts, weo wers agaln turning out auto-
mobllen, and by January 31 were #hip-
ping 3135 cars dally,
425

Re
n

Augunt,”
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land Company acquired control of the
Mollne Plow Company. The output
thera In agrieultural implements and
farm tractors will be doubled- and n
1920 doubled agnin, The purchase was
made, Mr. Wilsys writes, because the
Willys Overland Company an
regardlesa of war or paaca, “an
unlimited demand for Lractors in an age,
of power farming.'

At the presant time
cars being turned out dally In
cordances with a schedula oalling for
#teady increass to 1,000 cars dally in

In Beptember, 1018, the Willys Over-
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The Best Truck for the Least Money

FEDERAIL.

., MOTOR TRUCK
Many Models. Immediate Delivery

FEDERAL MOTOR TRUCK &%. 136 West 52nd St.

N.¥.
MORTON W. SMITH CO., Inc. Telephone Circlé 926

—

Time left to ride in it!
you've had one along the line that took so much tinkering,
you seldom had a chance to ride in it.
built to a price and not to an ideal.
do yvourtown repairing, you'll like the Westcott because there
are 2o few tinkering bills. There are many Westcotts that have
been on the streets of this city for long periods without once
coming in for “service.
longer life, but the car with less trouble and more honest-to-
John comfort during ewery year of that long lifel

WESTCOTT MOTOR COMPANY

OTTO W. HECK, Geseral Manager
538 Breadway

STCOTT

e Car with @ LemgerLite

%,
2,
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If youw've owned several cam,

Well, that was a car
Even if you no longer

Westcott is not only the car witha

Phoae, Columbus 8645
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Oldsme

eadershlp
in Passenger Cars

HIS OLDSMOBILE
“"LOYALTY

EIGHT

is the very

embodiment of the

spl

rit of the times.

Through fine, staunch \

materials

and

work-

manship of the highest

cal

and great

light weight
durability

ibre,

are combined.

The time to decide upon
this popular 8 cylinder leader

IS NOW )

Oldsmoblle
EConomy
Truck

P i

c

TRUCK
LEADERSHIP

TOO! l

Oldsmobile Economy Truok

Power, speed, economy of oper-
ation — that’s what this truck
means in any tlll‘-lﬂ(‘qq or on ﬂnv
farm—certain delivery, saving,
profit.

Every feature is a tried and
tested success. Note these im-
portant advantages:

Oldsmobile-Torbensen internal
gear drive; 85x5 Goodyear cord
tires, front and rear. Eleetrie
starting and lighting. Four cyl-
inder, valve-in-head motor. Deep
channel section frame.

Come in and go into the details
with us, whatever your hauling
problem.

haasts apith snstrumrent board,

i $1,250

ahicld, cowld and fenduva, ho seat

With steal cab and sills ready for mounting
stalke stock rack, ._-vnul r.’l.mp or bogz

body 319295

With handsome. etrongly t\'n ned and
broced express body, rvady for action. sl 350

* . . . ALL T'RICES ¥. 0. B
while deliveries ‘are still LANSING,
being made promptlv. . s
S — — ——
S

OLDS MOTOR

WORKS

LANSING, MICHIGAN

Desirable Dealers in Open Territory Are Being Selected. Wire, Phone or Write

OLDSMOBILE COMPANY OF NEW YORK

109 West 64th Street, Just Off Broadway :

BROADWAY BERANCH-1806 Broadway, Columbus Cirgle.

ERONX BRANCH —415 E. 149th St., Near 3d Ave.




